Impairment of protein kinase C activity in twitcher Schwann cells in vitro.
Twitcher (twi/twi) is a murine model of globoid cell leukodystrophy in humans caused by a genetic deficiency in activity of galactosylceramidase. Our previous study demonstrated that the rate of Schwann cell proliferation in twi/twi was considerably lower than that of the control (+/+) in vitro. We hypothesize that the lower mitotic rate in twi/twi results from the metabolic perturbation of Schawann cells caused by an accumulation of the toxic metabolite of galactosylceramidase, psychosine, a potent inhibitor of protein kinase C (PKC). Mouse Schwann cells are known to be stimulated to divide by growth factors in media containing fetal bovine serum. The stimulation by glial growth factor (GGF) or platelet-derived growth factor-BB (PDGF-BB) is though to be through the PKC pathway, but not by the basic fibroblast growth factor (bFGF) or transforming growth factor-beta (TGF-beta). Thus, we tested responses of twi/twi and +/+ Schwann cells to these growth factors. Schwann cells were isolated from the dorsal root ganglia at 30 days of age and the experiments were carried out at 21 days in vitro. In media containing PDGF-BB or bovine pituitary extract (BPE), the mitotic rate of twi/twi Schwann cells was 76% or 69% of the +/+ value, respectively, while significant differences were detected between twi/twi and +/+ in cultures containing TGF-beta or bFGF. When phorbol 12,13-dibutyrylate, a specific activator of PKC, was added to the media containing PDGF-BB or BPE, the mitotic rate of twi/twi Schwann cells improved up to 90% of +/+ cells. Staurosporine, an inhibitor of PKC. suppressed the proliferation of both twi/twi and +/+ Schwann cells. However, proliferation of twi/twi Schwann cells was suppressed by one-tenth of the concentration required for +/+ Schwann cells. These results are consistent with an accumulation of psychosine, an inhibitor of PKC, and suggest that the signal transduction system through PKC is impaired in the twi/twi Schwann cells.